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NOTES TO FORM PCT;tSA/220 (continued) 



Th© lett«r must indicate the differenoeft between the claims as filed and the claims as amended. It must, in 
particutar, indicate, in connection with each claim appearing in the international application (it being underatood 
that idenboal indications eonoeming several claims may be grouped),whether 

0) the claim is unchanged; 

00 the claim is cancelled; 

fiii) the claim is new; 

Ov) the claim reptaoes one or more daims as filed; 

(v) the claim is the result of the divtsion of a claim as filed. 



Ihm following examples lUustrate the manner in which amendments must be explaHied In the 
accompanying letter: 



1 . [Where originally there were 48 claims and after amendment of some claims there are 51 J: 
-aaims 1 to 29, 31 , 32, 34, 35. 37 to 46 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.* 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 1 1 ]: 
'Claims 1 to 1 5 replaced by amended claims 1 to 1 1 .* 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 

new claims): 

•Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
•aaims 7 to 1 3 cancelled; new claims 15,16 and 1 7 added; all other claims unchanged.* 

4. [Where various kinds of amendments are made): 

•Claims 1-10 unchanged; claims 1 1 to 13, 18 and 19canoslied; claims 14. 15 and 16 replaced by amended 
claim 1 4; claim 1 7 subdivided into amer>ded claims 15,16 and 1 7; new claims 20 and 21 added.* 



"Statement under article 19(1)'* (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)}. 

The statement will be published with the international application and the amended claims. 
It must be In tha language In which the International appplicatlon Is to be publiahed. 

ft must be brief, not exceeding 500 words if in English or if trsnslated into English. 

" ^ confused with and does not replace the letter indicabng the differences between the claims 

as nied and aa amended. It must be fUed on a separate sheet and must be identified aa such by a heading, 
preferably by using the words 'Statement under Article 1 9(1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the intemational searoh 
report may be made only in connection with an amendment of that claim 



Consequence If a demand for Intemattonai preliminary examination has already been filed 

If, at me time of filing any amendments under Article 1 9, a demand for intemational preliminary examination 
haa already tMen submitted the applicant must preferably, at the same time of filing the amendmenta with the 
Intam^tonal Bureau, also file a copy of such amendments with the Intemational Preliminary Examining 
Authonty (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the Intemational appiicaUon for entry Into the national phaae 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
^""Z^ ^^^^ ^'^^ '"^y *o ^ furnished to the designated/elected Offices, instead of, or 
in addition to, the tranalabon of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCX Applicant's 
Gu id e. 
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Intemationai filing date (day/month/year) 

03/08/1999 


(Earliest) Priority Date (day/month/year) 

28/08/1998 


Applicant 
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This Intemationai Search Report has been prepared by this Intemationai Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the Intemationai Bureau. 



. sheets. 



This Intemationai Search Report consists of a total of 3 

nn is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless othenwise indicated under this item. 

I I ^6 international search was carried out on the basis of a translation of the intemationai application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the intemationai application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



filed together with the intemationai application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently fumrshed written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listinq has been 
fumished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the titie, 

|X) the text is approved as submitted by the applicant. 

rn th© text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

\Xj the text is approved as submitted by the applicant. 

(— I the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box III. The applicant may 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Rgure No 3 

as suggested by the applicant. Q ^vIopq figures. 

I I because the applicant failed to suggest a figure. 
I I because this figure better characterizes the invention. 
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"P" document published prior to the international filing date but 
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T" later document published after the international filing date 
or priority date and not in conflict with the application but 
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"X" document of particular relevance; the claimed invention 
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involve an inventive step when the document is taken alone 
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(PCT Rule 71.1) 
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Applicant's or agent's file reference 
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IMPORTATsTT NOTIFICATION 


international application No. 
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International filing date (day/month/year) 
03/08/1999 


Priority date (day/month/year) 
28/08/1998 


Applicant 

SIEMENS AKTIENGESELLSCHAFT et al. 
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1. The applicant is hereby notified that this International Prelinninary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 



3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 



4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later In some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the International preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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Fax: +49 89 2399 - 4465 



Authorized officer 
Poquet Oliver, R 

Tel.+49 89 2399-291 1 
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Applicant's or agent's file reference 


See Notification of Transnnittal of International 
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FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing date (day/month/year) 


Priority date (day/month/year) 


PCT/EP99/05632 


03/08/1999 


28/08/1998 


International Patent Classification (IPC) or national classification and IPC 




H04B1/707 






Applicant 






SIEMENS AKTIENGESELLSCHAFT et al. 





1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and Is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 5 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 8 sheets. 



3. This report contains indications relating to the following items: 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain observations on the international application 



Date of submission of the demand 
28/03/2000 



Date of completion of this report 



14.12.2000 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 
Ciccarese, C 

Telephone No. +49 89 2399 7302 




Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP99/05632 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articie 14 are referred to in this report as "originaily filed" and are not annexed to 
the report since they do not contain amendments (Rules 70, 16 and 70. 1 7).)\ 
Description, pages: 

1 ,2,4-1 7 as originally filed 

3,3a as received on 1 5/1 1/2000 with letter of 1 4/1 1/2000 

Claims, No.: 

1-18 as received on 1 5/1 1/2000 with letter of 1 4/1 1/2000 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise Indicated under this item. 

These elements were available or furnished to this Authority In the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form, 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/05632 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucli amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-18 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-18 




No: 


Claims 




Industrial appllicabiiity (lA) 


Yes: 


Claims 


1-18 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

Vlll. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/EP99/05632 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item I 

Basis of the opinion 

1 Claims 1 and 9 correspond to claims 1 , 2 and 9 and pages 4 (lines 25-29), 5 (lines 
13-15) and 14 (lines 25-28) of the disclosure as filed. 



Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 Citations: 

D1 : EP-A-0 491 668 (ERICSSON GE MOBILE COMMUNICAT) 24 June 1 992 
(1992-06-24) 

D2: WO 95 22209 A (PETERSEN BRENT ROBERT ;ELEFTHERIOU 

EVANGELOS (CH); IBM DEUTSCHLAND) 17 August 1995 (1995-08-17) 

2 The application belongs to the field of digital radio receivers. 

3 Claims 1 and 9 are regarded as novel and inventive for the following reasoning: 

Signals coming from a plurality of users are received by means of many detectors, 
each one detects one signal from a particular user, relatively to one particular 
multipath delay. A user whose signals are received relatively weakly is assigned a 
different number of detectors than a user whose signals are received relatively 
strongly. This combination of features is not hinted at in the documents D1 and 
D2. 
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INTERNATIONAL PRELIMINARY international application No. PCT/EP99/05632 
EXAMINATION REPORT - SEPARATE SHEET 



Re Item VIII 

Certain observations on the international application 

1 The language of claim 1 , lines 34-36 is not clear (this refers in particular to the 
structure of the sentence). It seems that claim 1 could be made clear by 
expressing the characterizing part according to the corresponding wording of 
claim 9 (last 4 lines). 

2 It seems that claim 10, line 3 should read "than to a user". 



Form PCT/Separate Sheet/409 (Sheet 2) (EPO-April 1997) 
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3 

by each of the rake fingers and serves to effect an iterative 
process from which data from each of the individual users is 
recovered by treating the detected symbols as either wanted 
data which is therefore recovered by the iterative process or 
interfering symbols which are arranged to be cancelled from . 
the wanted data. 

Rake receivers for code division multiple access radio 
signals suffer from multiple access interference, which is 
generated from other unwanted radio signals and may be 
described for the detection of each symbol individually by a 
cross-correlation between radio signals for different users 
during one symbol period before a symbol estimate is 
generated by each of the rake fingers. Furthermore 
interference is also caused in each of the rake fingers from 
radio signals reaching the receiver via other paths from the 
same user which have different temporal displacements which 
do not correspond with the temporal positions at which each 
rake finger is recovering the data from the radio signals- As 
such, self inter symbol interference is caused which may be 
described for the detection of each symbol individually by 
the auto-correlation of the radio signals for a specific user 
with a time shift equal to the difference in the temporal 
displacement between that operated by the rake finger and 
other interfering paths during one symbol period before the 
rake finger recovers an estimate of the symbol. 

It is an object of the present invention to provide an 
improved rake receiver which is arranged to substantially 
reduce the effects of self inter symbol interference and 
multiple access interference, to improve a probability of 
correctly estimating the data symbols. 

The invention resides generally in a rake receiver having a 
plurality of data detectors each of which is arranged to 
recover data symbols from radio signals at a particular 
temporal displacement and for a particular user specific code 
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Claims : 



1, A receiver for recovering data for at least one of a 
plurality of users from contemporaneously detected like 
5 modulated radio signals generated by said users from user 
data in combination with a plurality of user specific codes, 
said receiver comprising 

- a plurality of data detector means (24, 24' ) each of which 
is operatively associated with one of the plurality of the 

10 user specific codes and one of a plurality temporal 
displacements with respect to an impulse response of a 
communications channel through which the radio signals have 
passed/ each of said data detector means (24, 24' ) operating 
to estimate symbols of said data for one of said users from 

15 said received radio signals in combination with said user 
specific spreading code and said temporal displacement, 

- a signal strength estimation means (26) which operates to 
determine a relative strength of the received radio signals 
from which each of said user data symbols was estimated by 

20 said data detectors, and 

- a receiver controller (30) which operates to assign said 
user codes and said temporal displacements to each of said 
data detectors (24, 24' ) , wherein said receiver controller 
(30) operates to re-assign said plurality of spreading codes 

25 and said temporal displacements to said data detectors (24, 
24' ) consequent upon said relative strength of said radio 
signals, thereby facilitating recovery of data symbols for 
said at least one user, 

30 2. A receiver as claimed in Claim 1, wherein said receiver 
controller (30) operates to assign said user specific codes 
to said plurality of data detectors (24, 24') to the effect 
that more of said data detectors (24, 24') are assigned the 
same user specific spreading code and different temporal 

35 displacements for a user having a relatively weak signal 
strength. 
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3. A receiver as claimed in Claim 1, and further comprising 
a signal re-generator means (32) coupled to said data 
detector means (24, 24') which operates to re-generate said 
received signals associated with at least one user, by 

5 combining said estimated user data symbols with said one of 
said plurality of user specific codes in dependence upon one 
of said temporal displacements, wherein said data detectors 
(24, 24') further include means (38) for subtracting said 
regenerated signals from said received signals, prior to 
10 estimation of said user data symbols. 

4 . A receiver as claimed in any preceding claim and further 
including a combiner means (28) coupled to said plurality of 
data detector means (24, 24') and arranged to combine said 

15 estimated symbols associated with the same user to form 
composite symbol decisions to recover the data for the user. 

5. A receiver as claimed in Claim 4, wherein said combiner 
means (28) is a joint detector means which operates to cancel 

20 contemporaneously detected data symbols from said composite 
symbol decision to recover the data associated with one user. 

6. A receiver as claimed in any preceding claim, and 
further including 

25 - a data store (22) which serves to store said radio signals 
received within a pre-determined time window, which stored 
radio signals are iteratively fed to said data detectors (24, 
24') under control of said receiver controller (30). 

30 7, A receiver as claimed in any preceding claim, wherein 
the data detector means are rake fingers (24, 24' ) , the user 
specific codes being spreading codes, the radio signals from 
the plurality of users being generated in accordance with 
code division multiple access. 

35 

8. A receiver as claimed in any preceding claim, wherein 
said signal strength estimator means (26) further operates to 
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estimate the strength of components of said radio signals 
received at said temporal displacements, and said receiver 
controller (30) further operates to re-assign said plurality 
of data detectors in accordance with said relative strength 
5 of said signal components • 

9, A method of recovering data for at least one of a 
plurality of users from contemporaneously detected like 
modulated radio signals generated from user data and a 
10 plurality of user specific codes, said method comprising the 
steps of; 

- processing said radio signals with a plurality of data 
detector means so as to estimate data symbols associated with 
a plurality of said users at a plurality of temporal 

15 displacements with respect to an impulse response of a 
communications channel through which said received signals 
have passed; 

- determining a relative strength of the radio signals from 
which each of said user data symbols were estimated; and 

20 - re-assigning user specific codes and temporal displacements 
to said plurality of data detectors for at least one of said 
users in dependence upon the relative signal strengths of 
said radio signals. 

25 10. A method as claimed in Claim 9, and further including 
the steps of; 

- storing said radio signals received within a pre-determined 
temporal window; and 

- re-estimating said user data symbols for said re-assigned 
30 codes and temporal displacements from said stored radio 

signals, thereby providing an improved estimate of said user 
data symbols. 

11. A method as claimed in Claim 10, and further including 
35 the step of 

- further re-assigning said user specific codes and said 
temporal displacements in dependence upon said relative 
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signals strengths and further re-estimating said user data 
symbols from said stored received radio signals, further 
detecting said user data symbols, 

5 12. A method as claimed in Claim 9, and further including 
the step of; 

- storing said radio signals received within a pre-determined 
temporal window; 

re-generating some of said, radio signals from said 
10 estimated user data symbols and said user specific spreading 
codes for at least one temporal displacement; 

- subtracting said re-generated radio signals from said 
stored radio signals; 

- for user data symbols not so far detected, re-assigning to 
15 said data detectors the user specific codes of said not so 

far detected users and a plurality of said temporal 
displacements ; and 

- estimating said not so far detected user data symbols using 
said data detectors. 

20 

13, A method as claimed in Claim 12, and further including 
the steps of; 

- repeating the steps of regenerating radio signals for said 
detected user data symbols and subtracting the regenerated 

25 radio signals from the stored radio signals; 

- further re-assigning to said data detectors the user 
specific codes of said not so far detected users and a 
plurality of said temporal displacements; and 

- further estimating said not so far detected user data 
30 symbols. 

14. A method as claimed in Claim 13, and further including 
the step of 

- repeating the steps of claim 13 until the data symbols from 
35 all users have been detected. 
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15. A method as claimed in any of claims 10 to 14, and 
further including the steps of 

- determining the relative strengths of components of said 
received signals at each of said plurality of temporal 

5 displacements ; and 

- assigning said temporal displacements to said plurality of 
data detectors in dependence upon the relative strength of 
said signal components, 

10 16 • A method as claimed in any of Claims 9 to 15/ and 
further including the step of 

- combining each of the user data symbols associated with 
particular users to form composite output symbols, 

15 17. A method as claimed in Claim 16, and further including 
the step of 

- joint detecting the effects of the data symbols from other 
users and cancelling said effects from said composite output 
signal . 



18. A method as claimed any of claims 9 to 17, wherein said 
user specific codes are spreading codes, said radio signals 
being combined with said data in accordance with code 
division multiple access. 



20 



25 



19. A receiver as herein before described with reference to 
the accompanying drawings . 
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by each of the rake fingers and serves to effect an iterative 
process from which data from each of the individual users is 
recovered by treating the detected symbols as either wanted 
data which is therefore recovered by the iterative process or 
5 interfering symbols which are arranged to be cancelled from 
the wanted data. 

Rake receivers for code division multiple a^ccess radio 
signals suffer from multiple access interference, which is 

10 generated from other unwanted radio signals and may be 
described for the detection of each symbol individually by a 
cross-correlation between radio signals for different users 
during one symbol period before a symbol estimate is 
generated by each of the rake fingers. Furthermore 

15 interference is also caused in each of the rake fingers from 
radio signals reaching the receiver via other paths from the 
same user which have different temporal displacements which 
do not correspond with the temporal positions at which each 
rake finger is recovering the data from the radio signals. As 

20 such, self inter symbol interference is caused which may be 
described for the detection of each symbol individually by 
the auto-correlation of the radio signals for a specific user 
with a time shift equal to the difference in the temporal 
displacement between that operated by the rake finger and 

25 other interfering paths during one symbol period before the 
rake finger recovers an estimate of the symbol. 

In EP 0 491 668 A and WO 95/222 09 CDMA demodulators are 
described which decode the received composite signal in the 
30 order of strongest to weakest signal strength • The number of 
decoder elements or data detectors is the same for every user 
spreading code. 

It is an object of the present invention to provide an 
35 improved rake receiver which is arranged to substantially 
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reduce the effects of self inter symbol interference and 
multiple access interference, to improve a probability of 
correctly estimating the data syiobols. 

5 The invention resides generally in a rake receiver having a 
plurality of data detectors each of which is arranged to 
recover data symbols from radio signals at a particular 
temporal displacement and for a particular user specific code 
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Claims : 

1. A receiver for recovering data for at least one of a 
plurality of users from contemporaneously detected like 
5 modulated radio signals generated by said users from user 
data in combination with a plurality of user specific codes,, 
said receiver comprising 

- a plurality of data detector means (24^ 24') each of which 
is operatively associated with one of the plurality of the 

10 user specific codes and one of a plurality temporal 
displacements with respect to an impulse response of a 
communications channel through which the radio signals have 
passed, each of said data detector means (24, 24') operating 
to estimate symbols of said data for one of said users from 

15 said received radio signals in combination with said user 
specific spreading code and said temporal displacement, 

- a signal strength estimation means (2 6) which operates to 
determine a relative strength of the received radio signals 
from which each of said user data symbols was estimated by 

20 said data detectors, and 

a receiver controller (30) which operates to assign said 
user codes and said temporal displacements to each of said 
data detectors (24, 24' ) , wherein said receiver controller 
(30) operates to re-assign said plurality of spreading 

25 codes and said temporal displacements to said data 

detectors (24, 24') consequent upon said relative strength 
of said radio signals, thereby facilitating recovery of 
data symbols for said at least one user, 
characterised in 

30 said receiver controller (30) operates to assign said user 
specific codes to said plurality of data detectors (24, 24') 
to the effect that a different number of said data detectors 
(24, 24' ) are assigned the same user specific spreading code 
and different temporal displacements for a user having a 

35 relatively weak signal strength than for a user having a 
relatively strong signal strength. 
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2. A receiver as claimed in Claim 1, wherein said receiver 
controller (30) operates to assign said user specific codes 
to said plurality of data detectors (24, 24') to the effect 
that more of said data detectors (24, 24') are assigned the 
5 same user specific spreading code and different temporal 
displacements for a user having a relatively weak signal 
strength than for a user having a relatively strong signal 
strength. 

10 3. A receiver as claimed in Claim 1, wherein said receiver 
controller (30) operates to assign said user specific codes 
to said plurality of data detectors (24, 24') to the effect 
that more of said data detectors (24, 24') are assigned the 
same user specific spreading code and different temporal 

15 displacements for a user having a relatively strong signal 
strength than for a user having a relatively weak signal 
strength, 

4, A receiver as claimed in Claim 1, and further comprising 
20 a signal re-generator means (32) coupled to said data 
detector means (24, 24') which operates to re-generate said 
received signals associated with at least one user, by 
combining said estimated user data symbols with said one of 
said plurality of user specific codes in dependence upon one 
25 of said temporal displacements, wherein said data detectors 
(24, 24') further include means (38) for subtracting said 
regenerated signals from said received signals, prior to 
estimation of said user data symbols* 

30 5. A receiver as claimed in any preceding claim and further 
including a combiner means (28) coupled to said plurality of 
data detector means (24, 24') and arranged to combine said 
estimated symbols associated with the same user to form 
composite symbol decisions to recover the data for the user. 

35 

6. A receiver as claimed in any preceding claiir^, and 
further including 
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- a data store (22) which serves to store said radio signals 
received within a pre-determined time window, which stored 
radio signals are iteratively fed to said data detectors (24, 
24') under control of said receiver controller (30). 

5 

7. A receiver as claiiaed in any preceding claim, wherein 
the data detector means are rake fingers (24, 24M / the user 
specific codes being spreading codes, the radio signals from 
the plurality of users being generated in accordance with 
10 code division multiple access • 



8. A receiver as claimed in any preceding claim, wherein 
said signal strength estimator means (26) further operates to 
estimate the strength of components of said radio signals 
15 received at said temporal displacements, and said receiver 
controller (30) further operates to re-assign said plurality 
of data detectors in accordance with said relative strength 
of said signal components- 

20 9. A method of recovering data for at least one of a 
plurality of users from contemporaneously detected like 
modulated radio signals generated from user data and a 
plurality of user specific codes, said method comprising the 
steps of; 

25 - processing said radio signals with a plurality of data 
detector means so as to estimate data symbols associated with 
a plurality of said users at a plurality of temporal 
displacements with respect to an impulse response of a 
communications channel through which said received signals 

30 have passed; 

- determining a relative strength of the radio signals from 
which each of said user data symbols were estimated; and 

- re-assigning user specific codes and temporal displacements 
to said plurality of data detectors for at least one of said 

35 users in dependence upon the relative signal strengths of 
said radio signals 
characterised in 
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that the re-assignment is carried out in such a way that a 
user with signals having a relatively weak signal strength is 
assigned a different nuinber of said detectors than a user 
with signals having a relatively strong signal strength. 

5 

10. A method as claimed in Claim 9, chracterised in 
assigning more detectors to an user with signals having a 
relatively weak signal strength than a user with signals 
having a relatively strong signal strength. 

10 

11. A method as claimed in Claim 9^ characterised in 
assigning more detectors to an user with signals having a 
relatively strong signal strength than a user with signals 
having a relatively weak signal strength. 

15 

12- A method as claimed in any of Claims 9 to 11, and 
further including the steps of; 

- storing said radio signals received within a pre-determined 
temporal window; and 

20 - re-estimating said user data symbols for said re-assigned 
codes and temporal displacements from said stored radio 
signals, thereby providing an improved estimate of said user 
data symbols. 

25 13. A method as claimed in Claim 12, and further including 
the step of 

- further re-assigning said user specific codes and said 
temporal displacements in dependence upon said relative 
signals strengths and further re-estimating said user data 

30 symbols from said stored received radio signals, further 
detecting said user data symbols. 

14. A method as claimed in any of Claims 9 to 11, and 
further including the step of; 
35 - storing said radio signals received within a pre-determined 
temporal window; 
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re-generating some of said radio signals froin said 
estimated user data symbols and said user specific spreading 
codes for at least one temporal displacement; 

- subtracting said re-generated radio signals from said 
5 stored radio signals; 

- for user data symbols not so far detected, re-assigning to 
said data detectors the user specific codes of said not so 
far detected users and a plurality of said temporal 
di s p 1 a c emen t s ; and 

10 - estimating said not so far detected user data symbols using 
said data detectors, 

15, A method as claimed in Claim 14/ and further including 
the steps of; 

15 - repeating the steps of regenerating radio signals for said 
detected user data symbols and subtracting the regenerated 
radio signals from the stored radio signals; 

further re-assigning to said data detectors the user 
specific codes of said not so far detected users and a 

20 plurality of said temporal displacements; and 

- further estimating said not so far detected user data 
symbols ♦ 

16. A method as claimed in Claim 15, and further including 
25 the step of 

- repeating the steps of claim 15 until the data symbols from 
all users have been detected. 

r 

11. A method as claimed in any of claims 12 to 16, and 
30 further including the steps of 

- determining the relative strengths of components of said 
received signals at each of said plurality of temporal 
di sp 1 a c emen t s ; and 

- assigning said temporal displacements to said plurality of 
35 data detectors in dependence upon the relative strength of 

said signal components. 
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18. A method as claimed in any of claims 9 to 17, wherein 
said user specific codes are spreading codes, said radio 
signals being combined with said data in accordance with code 
division multiple access. 
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SIEMENS AKTIENGESELLSCHAFT 


Postfach 22 16 34 


D-80506 Munchen 
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PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT Rule 44.1) 



Date of mailing 
(day/month/year) 



12/01/2000 



Applicant's or agent's file reference 

GR 98P2423 



FOR FURTHER ACTION 



See paragraphs 1 and 4 below 



International application No. 
PCT/EP 99/05632 



International filing date 
(day/month/year) yQgy j g^g 



Applicant 

SIEMENS AKTIENGESELLSCHAFT et a1 



1 . The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



^7* For more detailed instructions, see the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no International Search Report wijl be established and that the declaration under 
' — ' Article I7(2)(a) to that effect is transmitted herewith. 

3. 1^ With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

□ the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

I I no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months ft-om the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90b/s.1 and 90jb/s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months ft-om the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone tiie entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months ft-om ttie priority date, the applicant must perform tiie prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election witinin 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentiaan 2 
rrtll NL-2280 HV Rijswijk 
&JI Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 

Li 1 lane Van Velzen-Peron 
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NOTES TO FORM PCT/ISA/220 



These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructiorts 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, 'Article', 'Rule', arKi 'Section' refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the intemational search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the intemational application (claims, 
description and drawings) may be amended during the intemational preliminary examination proce<^re, there is usually 
no need to file amendments of the claims und&r Article 19 except where, e.g. the applicant wants the tatter to t>e published 
for the purposes of provisional protection or has another reason for amending the claims before irrtemational pbulication. 
Furthermore, it should k>e emphasized that provisional protection is available in some States only. 



What parts of the International appllcatton may be amended? 

Under Article 1 9, only the claims may be arrtended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 tsefore 
the Intemational Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the Intemational Examinir>g Authority. 

Upon entry into the national phase, ail parts of the irrtemational application may be amended under Article 28 
or, where applicable. Article 41 . 



When? Within 2 months from the date of transmittal of the intemational search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendnrwnts will t>e considered 
as having been received on time if they are received by the Intemational Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for intemational publication 
(Rule 46-1). 



Where not to file the amendments? 

The amertdmerrts may only be filed with the Intemational Bureau and not with the receiving Office or the 
Intemational Searchir>g Authority (Rule 46.2). 

Where a demand for intemational preliminary examination has fcseen^s filed, see below. 



How? Either by cancelling one or more entire claims, by adding one or more now claims or by amending the text of 

one or more of the daims as filed. 

A replacement sheet must be sutxnitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a daim is 
cancelled, no renumbering of the other claims is required. In all cases where daims are renumbered, they must 
be renumtaered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which theintamaftlonal application is to be published. 



What documents must/may accompany the amendnients? 
Letter (Section 205(b)): 

The amer>dments must be submitted with a letter. 

The letter will not be published with the international application and the amended daims. It should not be 
confused with the •Statement under Article 1 9(1)* (see below, under "Statement under Article 19{1)*). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
international application Is English, the letter must be In English; if the language of the international application 
is French, the letter must be in French. 

! 
I 
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NOTES TO FORM PCT/ISA/220 (continued) 



The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; 

(it) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more ciatms as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner In which amendments must be explained In the 
accompanying letter: 

1 . [Where originally there were 46 claims and after amendment of some claims there are 51 ]: 
"Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims fc>earing the same numbers; 
daims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 11]: 
'Claims 1 to 1 5 replaced by amended claims 1 to 1 1 .* 

3. [Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
r>ew claims]: 

'Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 1 5, 16 and 17 added.' or 
'Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.' 

4. [Where various kinds of amendments are made]: 

'Claims 1-10 urtchanged; claims 1 1 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amerxied 
claim 1 4; claim 1 7 subdivided into amer>ded claims 1 5, 1 6 and 1 7; new claims 20 and 21 added.* 



""Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amerKied under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must tM In the language In which the International appplicaUon Is to be pulMished. 

K must be larief, not exceeding 500 words if in English or if translated into Er^lish. 

It should not be confused writh and does not replace the letter indicating the cfifferenoes between the claims 
as filed and as amended. It must be filed on a separate sheet and must t>e identified as such by a heading, 
preferat^ by using the words 'Statemerrt under Article 1 9(1)/ 

It may not contain any disparaging comments on the international search report or the relevarice of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may t^e made only in connection with an amendment of that claim. 



Consequence If a demand for tntematlonai preliminary examination has iriready been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the tntematlonai application for entry into the nation^ phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the daims as filed. 

For further details on the requiremerrts of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent* s file reference 
GR 98P2423 


FOR FURTHER ®®® Notification of Transmittal of International Search Report 

_ (Form PCT/ISA/220) as well as, where applicable, item 5 below. 
ACTION 


International application No. 
PCT/EP 99/05632 


International filing date (day/month/year) 

03/08/1999 


(Earliest) Priority Date (day/month/year) 

28/08/1998 


Applicant 

SIEMENS AKTIENGESELLSCHAFT et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international Search Report consists of a total of 3 sheets. 

[X] It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequentiy to this Authority in written form, 
furnished subsequentiy to this Autiiority in computer readble form. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement tiiat tfie subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
ftjrnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

Pn tine text is approved as submitted by the applicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

nn the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by tinis Authority as it appears in Box III. The applicant may, 
— ' within one montin from the date of mailing of this international search report, submit comments to this Authority. 

The figure of tiie drawings to be published witii the abstract is Figure No. 3 



[X] as suggested by the applicant. Q None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes tine invention. 
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iternatlonal Application No 

PCT/EP 99/05632 



A. CLASSIFICATION OF.SUBJECT MATTER 

IPC 7 H04B1/707 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 H04B 



Documentation searched other than minimum documerrtation to the extent that such documents are Included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 491 668 
COMMUNICAT) 
abstract 
column 2, 11 
11 



A (ERICSSON GE MOBILE 
24 June 1992 (1992-06-24) 

ne 52 -column 3, line 41 
ne 55 -column 5, line 15; 



1-19 



column 4, 
figure 3 
column 6, 11 
column 7, 11 
figure 7 

column 8, line 57 -column 9, line 11; 
figure 8 
column 9, 11 
column 10, 1 
column 12, 1 
column 18, 1 

-/„ 



ne 44 -column 7, line 9 
ne 51 -column 8, line 2; 



ne 27 - line 43 
Ine 10 - line 49 
Ine 28 - line 35 
Ine 1 - line 12 
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Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



Special categories of cited documents : 

"A" document defining the general state of the art which Is not 
considered to be of particular relevance 

"E" earlier document but published on or after the International 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the intemational filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underiying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed Invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document memt>er of the same patent family 



Date of the actual completion of the intemational search 



16 December 1999 



Date of mailing of the International search report 



12/01/2000 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 
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wfiich rs cited to establish the publication date of another 
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"O' document referring to an oral disclosure, use, exhibition or 
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■P" document published prior to the international filing date but 
later than the prtonty date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 
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